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 ABSTRACT  
             Twelve entire male Sudan desert lambs ranging in age 
between 4-5 months and their live weight 14-18 Kg were used to 
study the effect of dietary levels of pelleted groundnut haulms on 
weight gain, feed intake, feed conversion efficiency and the cost of 
groundnut haulms as feed for ruminants.   
              They were divided into four groups. Each group was   
subdivided into three animals. Each lamb was fed separately. Varying 
levels of groundnut haulms was added to the ration. Four isocaloric 
diets were formulated. 
Diet A(control) 0% groundnut haulms, diet B 20% groundnut haulms, 
diet C 14% groundnut haulms and diet D 7% groundnut haulms. All 
ingredients of the rations were mixed and made into the form of 
pellets in a factory in Khartoum. Data were collected on weekly feed 
intake, weight gain and feed conversion ratio. 
          The ingredients were mixed and fed adlibitum for 56 days. The 
results showed that the levels of groundnut haulms had significant 
(P<0.05) effect on the Performance of the experimental lambs. The 
final weight, average daily gain, daily feed intake and feed conversion 
ratio showed significant (p<0.05) differences among the dietary 
treatments. 
            The average daily gain was 264 g/day with a feed conversion 
ratio of 3.1 compared with the control (Ration A) of daily gain was 
134 g/day with 5.8 feed conversion ratio.   
 Average daily gain of lambs and feed conversion ratio decreased as 
the level of groundnut haulms was decreased in the ration.   
Ration B was the cheapest in cost and gave the best daily gain and 
feed conversion ratio.        
   ﺨﻼﺼﺔ ﺍﻟﺒﺤﺙ
  
ﺤﻤل ﻤﻥ ﺫﻜﻭﺭ ﺍﻟﻀﺄﻥ ﺍﻟﺼﺤﺭﺍﻭﻯ ﺍﻟﺘﻰ ﺘﺘـﺭﺍﻭﺡ  21ُﺃﺴﺘﺨﺩﻡ ﻓﻰ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ            
ﻔـﺔ ﺘﻠﻤﺴﺘﻭﻴﺎﺕ ﻤﺨ ﺘﺄﺜﻴﺭﻟﻤﻌﺭﻓﺔ  . ﻜﺠﻡ 81ﻭ 41ﺃﻭﺯﺍﻨﻬﺎ ﺒﻴﻥ ﻭ ﺃﺸﻬﺭ 5ﻭ 4 ﺃﻋﻤﺎﺭﻫﺎ ﺒﻴﻥ 
ﻜﻔـﺎﺀﺓ ﺘﺤﻭﻴـل  ،ﺍﻟﻐﺫﺍﺀ ﺍﻟﻤﺘﻨـﺎﻭل  ،ﻤﻥ ﻤﻜﻌﺒﺎﺕ ﺘﺒﻥ ﺍﻟﻔﻭل ﺍﻟﺴﻭﺩﺍﻨﻰ ﻋﻠﻰ ﺍﻟﻭﺯﻥ ﺍﻟﻤﻜﺘﺴﺏ
  . ﺘﺒﻥ ﺍﻟﻔﻭل ﺍﻟﺴﻭﺩﺍﻨﻰ ﻜﻐﺫﺍﺀ ﻟﻠﻤﺠﺘﺭﺍﺕ ﺍﻟﻐﺫﺍﺀ ﻭﺘﻜﻠﻔﺔ
 ﺤﻴﻭﺍﻨـﺎﺕ  ﺯﻋﺕ ﻜل ﻤﺠﻤﻭﻋﺔ ﺇﻟﻰ ﺜﻼﺜﺔﻭ ،ﻤﺠﻤﻭﻋﺎﺕ ﻤﻥ ﺍﻟﺫﻜﻭﺭ 4ﺴﻤﺕ ﺇﻟﻰ ﻗﹸ           
  . ﺒﻤﻨﻔﺭﺩﻩ ﻭﻏﺫﻱ ﻜل ﺤﻤل
. ﺴﺘﺨﺩﻤﺕ ﻤﺴﺘﻭﻴﺎﺕ ﻤﺨﺘﻠﻔﺔ ﻤﻥ ﺘﺒﻥ ﺍﻟﻔﻭل ﺍﻟﺴﻭﺩﺍﻨﻰ ﻓﻰ ﺍﻟﻌﻼﺌﻕ ﺍﻟﺘـﻰ ﻜﻭﻨـﺕ ُﺃ         
ﺘﺒﻥ ﻓﻭل %  41 Cﺍﻟﻌﻠﻴﻘﺔ   ،ﺍﻟﺴﻭﺩﺍﻨﻰ ﺘﺒﻥ ﻓﻭل%  02 Bﺍﻟﻌﻠﻴﻘﺔ  ،(%0)ﺍﻟﻌﻠﻴﻘﺔ ﺍﻟﻀﺎﺒﻁﺔ 
  .  ﺘﺒﻥ ﻓﻭل ﺴﻭﺩﺍﻨﻰ% 7 Dﺴﻭﺩﺍﻨﻰ ﻭﺍﻟﻌﻠﻴﻘﺔ 
ﺍﻷﻋـﻼﻑ )ﺼﻨﻊ ﻤﺒﺎﺕ ﺒﺍﻟﻌﻼﺌﻕ ﺘﻤﺎﻤﺎﹰ ﻭﺼﻨﻌﺕ ﻓﻰ ﺸﻜل ﻤﻜﻌﻠﻁﺕ ﻜل ﻤﻜﻭﻨﺎﺕ ﺨﹸ         
  .  ﻭﻡﺒﺎﻟﺨﺭﻁ( ﺍﻟﻤﺭﻜﺯﻯ
ﺍﻟﻭﺯﻥ ﺍﻟﺤﻰ ﺍﻟﻤﻜﺘﺴﺏ ﻭﻤﻌـﺩل ﺘﺤﻭﻴـل , ﻟﻠﻐﺫﺍﺀ ﺍﻟﻤﺘﻨﺎﻭلﺠﻤﻌﺕ ﺍﻟﺒﻴﺎﻨﺎﺕ ُﺃ ﺴﺒﻭﻋﻴﺎﹰ 
  . ﺃﺴﺎﺒﻴﻊ 8ﺍﻟﺘﻐﺫﻴﺔ ﻟﻤﺩﺓ  ﺘﻤﺕ. ﺍﻟﻐﺫﺍﺀ
ﻤﺴـﺘﻭﻯ )ﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺃﻥ ﻤﺴﺘﻭﻴﺎﺕ ﺘﺒﻥ ﺍﻟﻔﻭل ﺍﻟﺴﻭﺩﺍﻨﻰ ﺫﺍﺕ ﺘـﺄﺜﻴﺭ ﻤﻌﻨـﻭﻯ        
ﻜﺘﺴـﺏ ﻤﺍﻟـﻭﺯﻥ ﺍﻟ  ﻤﺘﻭﺴـﻁ  ،ﺍﻟﻭﺯﻥ ﺍﻟﻨﻬﺎﺌﻰ. ﻋﻠﻰ ﺃﺩﺍﺀ ﺍﻟﺤﻤﻼﻥ ﺍﻟﺘﺠﺭﻴﺒﻴﺔ%( 5ﺍﻟﻤﻌﻨﻭﻴﺔ 
  . ﺃﻅﻬﺭﺕ ﺇﺨﺘﻼﻓﺎﺕ ﻤﻌﻨﻭﻴﺔ ﺒﻴﻥ ﺍﻟﻤﻌﺎﻤﻼﺕ ،ﺍﻟﻐﺫﺍﺀ ﺍﻟﻤﺘﻨﺎﻭل ﻭﻤﻌﺩل ﺘﺤﻭﻴل ﺍﻟﻐﺫﺍﺀ ،ﺍﻟﻴﻭﻤﻰ
ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﻭﺯﻥ   ،1.3ﻴﻭﻡ ﻭﻜﻔﺎﺀﺓ ﺘﺤﻭﻟﻴﺔ /ﺠﺭﺍﻡ462ﻭﻤﻰ ﻤﺘﻭﺴﻁ ﺍﻟﻭﺯﻥ ﺍﻟﻤﻜﺘﺴﺏ ﺍﻟﻴ       
  .  805ﻴﻭﻡ ﻭ ﻜﻔﺎﺀﺓ ﺘﺤﻭﻴﻠﻴﺔ  /ﺠﺭﺍﻡ 431  A()ﺍﻟﻤﻜﺘﺴﺏ ﺍﻟﻴﻭﻤﻰ ﻟﻠﻌﻠﻴﻘﺔ ﺍﻟﻀﺎﺒﻁﺔ 
ﻜﻔﺎﺀﺓ ﺘﺤﻭﻴل ﺍﻟﻐﺫﺍﺀ ﺘﻘل ﺒﺎﻨﺨﻔـﺎﺽ ﺍﻟﻭﺯﻥ ﺍﻟﻴﻭﻤﻰ ﺍﻟﻤﻜﺘﺴﺏ ﻟﻠﺤﻤﻼﻥ ﻭ ﻤﺘﻭﺴﻁ           
  . ﻓﻰ ﺍﻟﻌﻠﻴﻘﺔ ﻤﺴﺘﻭﻯ ﺘﺒﻥ ﺍﻟﻔﻭل ﺍﻟﺴﻭﺩﺍﻨﻰ
ﺃﻋﻁﺕ ﺃﻓﻀل ﻭﺯﻥ ﻴﻭﻤﻰ ﻤﻜﺘﺴـﺏ ﻭﻜﻔـﺎﺀﺓ ﺘﺤﻭﻴـل ﺔ ﻭﻜﺎﻨﺕ ﺃﻗل ﺘﻜﻠﻔ B ﺍﻟﻌﻠﻴﻘﺔ
  .ﺍﻟﻐﺫﺍﺀ
 
 
  
 CHAPTER ONE 
INTRODUCTION  
 
             Livestock industry is of great importance to Sudanese 
economy as it is one of main sources of feed employment and foreign 
currency. Livestock population is estimated at 138965 million heads 
(Ministry of Animal Resources, 2007). 
          In Sudan the main sources of animal roughages for animal feeds 
are range natural pastures, irrigated fodders, Crop residues and agro-
industrial byproducts. The total range area in Sudan is 279 million 
feddan the productively of this area is estimated at 78 million tons dry 
matter (DM) and constitutes about 87% of the animal feed resources 
(AOAD, 2001). 
        The agro industrial residues represent important sources of 
animal feeds in such developing countries as Sudan. In the developed 
countries they depend on the improved pastures and good quality 
feeds for feeding their animals. 
In Sudan the decrease of the productivity of range lands and the 
limited forage production beside the increase of sorghum straw prices; 
all these factors increased the importance of byproducts for ruminant 
feeding (Abu Swar and Darag, 2002).  
          The Sudan depends on animal production, as one of the main 
pillars of its economy; particularly the country has a large number of 
animal resources. Therefore it is important to look for alternative 
cheap resources of animal feed; beside improvement of the existing 
feed resources such as crop residues and agro industrial byproducts.  
Ruminants have the ability to digest low cost feedstuff that is not 
 utilized by other livestock. Ruminants in Sudan are good users of 
agro-industrial by product such as sugar tops, bagass,  molasses and 
Sugar industry in Sudan is very huge and producing a lot of agro- 
industrial by products.  
The objective of this study is the uses of groundnut haulms in 
sheep rations, weight gain, feed intake and feed conversion efficiency 
in lambs fed different levels of groundnut haulms will be considered. 
In addition the cost of groundnut haulms as feed for ruminant 
will be considered.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 CHTPER TWO 
LITERATURE REVIEW 
 
2.1 Animal production in Sudan  
Animal production in Sudan depends mainly on natural grazing 
because it is the cheapest way of raising animals. In addition natural 
grass lands can accommodate large number of animals. This is due to 
the wide areas reserved for this purpose.  
        Sudan has one of the largest livestock populations in Africa. 
Cattle, Sheep, goats and camels were estimated at 45 million heads in 
the mid 1970s (Watson et al., 1997) and over 116 million two decades 
later (MOAAR, 1998). During the same period, the numbers of sheep 
have grown from 16 to more than 42 million heads with an estimated 
annual growth rate of 3.1%. However, the proportion of sheep in the 
Sudan's livestock population has remained constant at 36%. 
Table (2.1): Estimations of Animals Numbers (1000/ head) 
Total Camels Goats Sheep Cattle Year 
132442 3342 4148548136394792002 
133642 3503 4203048440396692003 
134573 3724 4217948910397602004 
136699 3908 4252649797404682005 
138218 4078 4275650390409942006 
138965 4238 4293850651411382007 
Source: Ministry of livestock and livestock Information Centre 
(2007). 
 
 
 
  
2.2 Sudanese Sheep Breed and Types 
              The Sudanese sheep are descendants from two major breeds, 
Ovidonges which come from Southern Sudan or Nilotic and Oviplatre 
which come from the Northern Sudan Sheep. Both breeds are 
described as Asiatic horned species and classified as hairy thin tailed 
(Mohamed, 2008). 
2.3 Type of sheep  
Mohamed (1996) classified sheep of the Sudan into 5 groups. 
Desert, Nilotic, Zaghawa, Taposa and Fellata. These groups were 
designated as ecotypes              
2.3.1 Ecotype Sudan desert sheep 
               The Sudan desert sheep constitute 80% of sheep population in 
Sudan (Mohamed, 2008). They provide the bulk of mutton in the 
Northern part of the country. The desert sheep is a large, long legged 
animal with hairy coat.  Most   of desert sheep are biscuit brown in 
colour (e.g. Butana sheep) with occasional black and white marking 
(e.g. Gezira sheep) Dubasi.  Desert sheep, come from two sources:  
1. Nomadic flock 
  In the semi desert and savannah zones (10-16N) we find 
Kababish and Butana sheep.  
       2. Village flocks    
                These are kept in the irrigated Gezira scheme grazing crops 
residues and some fodder crops. 
            Kababish tribal breeds of sheep are to be considered the 
prototype or model from which we discuss and compare all other 
 related tribal breeds.  They include not only the sheep of the Kababish 
tribe proper, but also the animal in full or part of such Arab tribe, such 
as Hamar, Kawahla, Beni Garar, Hawawir, Bediriaya, Dar Hamid, 
Hassaniya and other.    
                They collectively occupy the area between the Nile and the 
upland of Darfur and roughly north of Kosti - Nyala railway line (Mc 
Leroy, 1961). 
Meidob type of sheep are tribal breeds of sheep localized in the 
Meidob hills situated in northeastern Darfur. These are actually 
similar to ecotype in arid upland. 
           Beja tribal breed sheep are principally localized in Eastern 
Sudan i.e. the Red Sea coast. Butana tribal breeds (Shugar) are found 
in Butana plains. This area stretches from River Nile on south and 
Kasala, Gedaref railway line on the east Butana sheep have been 
called Shukriya tribal breeds, which are divided into eastern and 
western sections with a number of associated and sub-sections e.g. 
Shugar.  
Gezira Dubasi and Watish are found in the south of Khartoum, 
between the White and Blue Niles as well as along the lower reaches 
of Dinder River. They are relatively pure bred animals.  
2.3.2 Ecotype nilotic sheep  
These are found in southern Sudan and are owned by the Nilotic 
tribes. They are characterized by very small twisted horns. They are 
white in colour, with brown dots throughout the skin with a mature 
weight of 8-10 Kg. 
 
 2.3.3 Ecotype Zaghawa sheep   
    There are hardy animals, resistant to climate changes, but 
relatively poor in productive traits. The ram may reach 36 Kg live 
weight. They are black in colour with white at the head, legs and tail 
end. They are characterized by having no pendulous penile sheath.  
2.3.4 Ecotype Taposa sheep  
            These are owned by Taposa tribe in Equatoria region. Manson 
and Maule (1960) classified them with fat tailed sheep. They have 
short rough hair, short ears, white colour with black head, neck and 
may be Shoulders. They resemble black headed Persian sheep. 
Probably they were introduced to Sudan through Somalia.    
2.3.5 Ecotype Fellata sheep 
          These belong to the West Africa types. They are found in North 
and South Darfur (Mohamed, 2008). They have long legs, long tail, 
short hair and many colours with dominating white colour at caudal 
region. The adult ram any reach 36 Kg body weight.  
2.4 Fattening of lambs    
         Lamb is a meat animal. Fattening lambs has the following    
advantages. 
• Lambs can adapt to a range of environments; 
• There is a relatively small investment; 
• The lambs offer a form of savings in case of emergency needs; 
• Manure production;         
• Protein supply. 
 
  
 2.4.1 Fattening by concentrated ration  
          Concentrated rations are suitable for fattening animals under 
the intensive system. Concentrate feeding has been studied by many 
researchers in Sudan.  
The ingredients used in this rations are sorghum grain, wheat 
bran, oil seed cakes, oat, maize and molasses in different rations 
(Elkhidir and et al., 1988; El Amin et al., 1990).  
Addition of concentrates at 2.5% DM of body weight increased 
the daily gain and feed conversion efficiency.  
Concentrated rations have a good impact on intake of some 
hays such as wheat straw (Climp et al., 1988).  
Supplementing wheat straw with concentrated rations increased 
wheat straw intake significantly (P<0.05) in both sheep and goats.  
The concentrated rations ingredients that should receive greater 
attention are different oil seed cakes.  
2.4.2 Groundnut cake 
          Groundnut cake is a residue remaining after oil is removed from 
oil seed. It is rich in protein and valuable foods for animal, contains 
approximate mainly 45-50% crude protein and quite deficient in 
lysine. It has been important on protein supplement peanut in Europe 
and Africa. 
It has several advantages in feeding, as it increases the organic 
matter intake, organic matter digestibility, intake of crude fiber and 
intake of digestibility of nitrogen free extract (Bhatia and Pantayak, 
1988).  
 
 2.4.3 Cereal grain 
            Maize, wheat grains and sorghum are the main source of 
concentrate rations. Sorghum grains are one of the essential cereal 
grains, which were fed for the livestock. 
Sorghum is the main food in Africa and parts of India and 
China. There are different types of sorghum and, as they vary in grain 
size, typical analyses can be misleading when applied to individual 
samples. It generally contain rather more protein and less oil. Whole 
sorghum grains can be given to sheep and poultry but are usually 
ground for other animals (Mc Donald, 2002).  
The feeding of processed grains to lambs increased the live 
weight gain and feed efficiency ratio compared to lambs fed on whole 
grains (Economides, 1990).  
 2.4.4 Wheat bran  
         Wheat bran is byproduct produced from wheat milling. It 
represents about 13% of the wheat grain. The wheat bran of 93.5% 
DM contains 116.83% CP, 7.91M/J/Kg metabolizable (ME) (Bulletin, 
1981).    
It is quite palatable and is well known for its ability to prevent 
constipation and water holding capacities. It has an amino acid 
balance, good source of water soluble vitamin except niacin (Cheeke, 
2005). 
Wheat bran should not be used in high quantities in the ration 
because rations containing 50% wheat bran cause a decrease in feed 
intake and increase in rumen lactate concentration (Varner and Wood, 
1975). 
 2.4.5 Molasses  
       Molasses is a product of the sugar refining industry, functions 
primarily as an energy source and can be fed at levels up to 30% of 
the diet high mineral content. Molasses is often included in 
manufactured feed at level 2 to 5% to increase palatability. It reduces 
dustiness and fines and acts of pellet binder to improve pellet quality. 
It is suitable for use as liquid feeding for ruminants. In many 
developing countries, abundant supplies of molasses are available, at 
provides the major fermentable carbohydrates. These may be used as 
energy source in ruminant feeding practices, also in the production of 
ethanol and bakery yeast (Cheeke, 2005).  
In addition to that it is used in fermentation of rumen and beer 
(Smagakki guoted by Tag Eldin, 2009).  
Molasses contain 75% DM, 12.7MJ/kg ME and CP 4.1g/kgDM 
(Maff, 1975). 
2.4.6 Concentrates to roughages proportion in fattening diets  
The use of roughage in feeding usually depends on its nutritive 
value. Groundnut hay and Sorghum Bicolor (Abu 70) are used in 
suitable proportion with concentrated ration because of lower nutritive 
value. This fact was stated by (Khalafalla and Mohammed, 1988) who 
replaced sorghum grains with cotton gintrash and found that live 
weight gain of animals decreased. 
2.4.7 Fattening lambs with roughages   
Roughages of some sort are essential for fattening lambs. The 
roughage may consist of the legume hays, such as alfalfa, clover, 
soybean and straw such as oat. 
             Fattening ruminants with legumes such as Breseem (Mediacgo 
sativa) is of great value because it is available and has a high feeding 
value and economically suitable. Some studies indicated that Breseem 
(Medicago sativa) could satisfy animals nutrient requirement without 
causing an adverse effect (Abdel-Mutalib, 1977).  
2.4.8 Sorghum straw 
         Straw mainly from cereals are of low nutritional value but are 
important foods for ruminants especially in developing countries it 
uses with supplement.  
            The sorghum byproduct is represented by sorghum straw, 
which is a part of sorghum plant remaining after removing the grain. It 
is either left in the field to be ploughed later in the soil or be grazed by 
animals. Sudan produces about 64% of all the amount of sorghum 
straw in the Arab world, but the high cost for transportation from 
collection areas increases its utilization cost as feed for animal (Abd 
El Rahman et al., 1981).  
2.4.9. Groundnut haulms 
         Legumes have a higher N content and therefore higher nutrient 
value than the cereal crops.   
Groundnut haulms at harvest and after extraction of the oil are major 
source of nutrients for animals especially as supplements for lactating 
cow and animal fattening (Larbi et al., 1999). Alternatively, 
groundnut haulms could be ploughed in after groundnut harvesting, 
       Alternatively, groundnut haulms could be ploughed in after 
groundnut harvesting, reducing ammonia and erosion losses and 
 providing more potential for stabilization of organic residues within 
the soil matrix. 
          In addition, the sale of groundnut haulms is major source of 
household income (Williams et al., 1997). 
Incorporation of groundnut residues led to increases in 
economic yield. 
Haulms are of equal or higher value as a feed source for 
livestock during the long dry season. 
2.5 Feeding of sheep 
        It is important to consider which feeds are to be given during 
fattening, because they consist of 70% of the production cost. The 
feed should consist of water and dry materials. Dry materials consist 
of organic and inorganic materials, including fodder and concentrates. 
Fodder can include green leaves, cut grass, legumes, etc., while 
concentrates can be made.  
2.6 Voluntary feed intake 
            Feed intake is weight of food eaten by an animal or group of 
animal during a given period of time in which they have free access to 
food (Forbes, 1986).  
         Feed intake in ruminants fed a high energy diet is controlled 
metabolically, but in those fed on forages it is limited by the rate at 
which feed can be digested in the rumen. Intake related to metabolic 
body weight (w.75).  
       Feed intake in ruminants fed in high energy diet is controlled 
metabolically (Mc Donald et al., 2002).   
 2.6.1 Animal factors 
         There are a number of feed back regulators such as rumen 
distention, protein, energy and behavioral aspect that influence 
voluntary feed intake. Ruminant can learn to identify particular feed 
and alter the intake on basis of the past experiences (Fisher, 2002). 
2.6.2 Distention or fill feedback  
Distention or fill is an intuitive feedback but it is not without 
some controversy, tension receptors are present in ruminant animals; 
however distention should not be considered separately from other 
possible feedbacks when predicting the impact on feed intake (Fisher, 
2002).  
Voluntary feed intake of roughages was limited by the capacity 
of the reticluo-rumen and fill-in effect of the food at the end of the 
meal when digestibility of food ranged between 50-70 %; over this 
range of digestibility a linear relationship was found between 
voluntary intake quality of roughages (Khalifa, 1971). 
Physical capacity of reticulo-rumen is an important factor 
controlling feed intake in ruminants (Mc Donald et al., 1985).  
 2.6.3 Physical state of the animal  
          Ruminants would adjust voluntary feed intake in relation to 
physiological demand for energy if full gut or rumen load does limit 
consumption (Mc Donald et al., 2002). Others relate increased feed 
intake in pregnant animal to fetal needs for nutrients and growth. 
However in late pregnancy the intake will be decreased due to the 
increased uterus size, resulting in little space left for rumen expansion.  
            In ruminants, blood concentration of volatile fatty acid (VFA) 
(blood metabolites) initiates neural activity to produce sensation of 
hunger, stimulating feed intake. The control of intake by effects of 
blood metabolites on the appetite center is known as chemostatic 
regulation of intake (Cheeke, 2005). 
2.6.4 Type of feed 
            The Factors affecting feed intake are; nutritive value of a diet 
and physiological state of the animal. The nutritive value includes the 
energy and protein content and their relationship with blood 
metabolite (Preston et al., 1974). 
2.6.5 Palatability 
           Palatability is the summation of the taste, olfactory and textural 
characteristics of feed stuff that determine its degree of acceptance.  
The taste is major component of palatability; its responses are 
sweet, salt, bitter and acid. Factors influencing palatability are 
nutrient, fiber, or secondary components.  
           Soluble carbohydrates in plant are main nutrients involved. 
High soluble carbohydrates correlated with high leaf protein 
concentration (Cheeke, 2005). Palatability of is not a major 
determinant of intake in farm animals. 
           Voluntary feed intake by ruminant may be limited by the  
palatability of the diet, the time available for eating, the rumintating  
activity, type of production, the amount of digesta accumulated in the 
rumen, the rate of removal of diagesta from the rumen and the animal 
size (Gheradi and Black,1988).  
 
 2.6.6 Pelleting 
         Pelleting of feed is accomplished by forcing the mixture. It 
increases the bulk density of feed, which reduces the volume of forage 
and transportation space needed, and may increase feed intake. 
Pelleting prevent animals from sorting ingredient. They must consume 
the entire mixed feed. Many animals prefer pelleted feed over same 
mixture feed in mash form. Pelleting reduce dustiness, improving the 
feed's acceptability to animals (Cheeke, 2005).  
         The normal size of pellets is 3.9 mm though the maximum used 
pellets diameter is 6.25 to 9.4 mm, with cylindrical shape. Pellets 
should be hard and not crumbly (Sundstol et al., 1984).  
          Feeding pelleted forage to cattle and sheep increased feed 
intake, daily gain and feed conversion ratio (Beardsley, 1964).  
2.6.7 Effect of sex on feed intake 
            The study effect of sex on feed intake, growth and nutrients 
digestibility done on in Blackhead sheep fed complete mash rations of 
crop residues, that sex had no effect on feed intake of any sheep 
(Aregheore, 1997).   
         The daily dry matter intake was similar between the entire lambs 
and their castrates (Eldow, 2001).  
2.7 Growth rate  
           Growth is an important biological phenomenon involving 
interaction between hormonal, genetic, nutritional and metabolic 
factors. The partitioning of nutrients to different tissues varies during 
the growth of the animal. The efficiency of conversion of feed into 
lean meat varies, also with the stage of growth being higher in the 
young animal and lower in mature animal (Roche and Quirke, 1984). 
  
 2.7.1 Effect of sex on growth rate  
            The effect of sex on live weight growth is two fold. First there 
is a direct effect of sex on growth resulting presumably from genetic 
difference between males and females. Secondly there is an indirect 
effect on sex due to the influence of the sex hormones. Thus, most 
previous studies on cattle, sheep, goats and pig have conclusively 
shown that males grow faster than females.  
           The sex of lamb had a highly significant (P<0.01) effect on 
daily average weight gain. Male lambs were heavier (P<0.01) than 
female lambs, and they also grew faster than females (Macit, 2001).  
          The different growth rate for male and female of Sudan desert 
sheep fed on same ration composed of sesame cake, molasses and salt. 
Values were 106 g/day for females and 150 g/day for males (Ahmed 
and Pollot, 1978).  
The growth rate of Sudan desert sheep ecotype watish was 148 
g/day for male and 105 g/day for female respectively (Ahmed et al., 
1988).    
2.7.2 Effect of breed on growth rate  
         The average daily gain of Marino was 250 g/day which was less 
than the average daily gain of 200 g/day for Marino crossed with 
Romney Marsh 280 for Marino crossed with Ile-de France fattened 
from 20- 38 Kg live weight (Malik, 1974). In the Sudan the ecotype of 
the same breed showed different growth rates. Average daily gain for 
Sudan desert sheep ecotype Shugor was 191.0 ± 5.81 g/daily gain for 
ecotype watish was 160 ± 5.81 g/day (El Karim and Owen, 1987).   
 
 2.8 Feed conversion efficiency  
Feed conversion efficiency is the amount of feed required by 
the animal to produce on unit of live weight. It is affected by many 
factors which include plane nutrition, breed, sex and live weight. 
2.8.1 Live weight on F.C.R    
        Feed conversion efficiency is affected by the live weight of the 
animal through its effect on maintenance requirements and production 
needs. The heavier the animal the greater its maintenance 
requirements and lower feed conversion ratio (Morris, 2003).  
2.8.2 Effect of Nutrition on Feed Conversion Efficiency       
         The feed conversion ratio of 5.4 for Gezira weaned lambs fed for 
60 days on a ration composed of Dura grain 25% Dura grain, 2.5% 
cotton seed cake, 49% roughages (wheat bran and Medicago sativa 
hay) and 1% salt (Sulieman, 1970).  
Different values of feed conversion efficiency for Sudan desert 
sheep 6.8, 9.3 and 6.1 when fed on the different rations namely 50% 
sorghum grain and 50% cotton seed cake, 50% sorghum grain, 50% 
Berseem and 25 Dura, 12.5 cotton seed cake and 62.5% Berseem 
respectively (Hassan and Mukktar, 1970). Productive trait in Sudanese 
desert sheep obtained feed conversion efficiency was in the range 4.88 
to 5.16 for three treatments of flushing versus non-flushing (A llama, 
1987). Feed conversion ratio values for Sudan desert lambs of 8.5, 7.6, 
8.0 and 11.5 when fed on rations containing different levels of cotton 
gin trash 0%, 25%, 40% and 55%respectively (Kalafalla and 
Mohammed, 1988).  FCR for Sudan desert sheep fed on rations 
containing different levels of blood meal 0.1% and 15% as 7.3, 5.8 
and 6.5 respectively (Mansour et al., 1988).   
 FCR of 6.71 and 5.76 for Sudan desert lambs when fed on 
rations containing cotton seed cakes or blood meal respectively 
(Ahmed and Sulieman, 1988). 
Thus from all these researches reports variations in feeding 
resulted in different feed conversion values in same sheep breeds.  
2.8.3 Effect of breed on F.C.R   
         Feed conversion ratio of Merino and Merino crossed with 
Marsh Ile-de France 6.3, 5.9 and 5.5 respectively, when fed on the 
same ration (Malik, 1974). 
Sheep breed effect on FCR and found that cross breed had 
better FCR than pure breed, 8.3 FCR for pure breed and 3.7 FCR for 
cross breed. Sudan sheep (Shugor) had better FCR than watish 
(Makarechain et al., 1978).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 CHAPTER THREE 
MATERIALS AND METHODS 
 
3.1 Experimental Methods  
            Twelve entire male Sudan desert lambs ranging in age between 
4-5 months and live weight between 14.3 to18.5 Kg were used in 
experiment.  Animal were dewormed with bendazol and Ivermectin.  
3.2 Experimental Period  
            Adaptation period lasted for two weeks. During the adaptation 
period animals were fed on the assigned experimental diet.  
At the beginning of the adaptation period animal were tagged, 
weighed and distributed randomly into 4 groups A, B, C and D of 
three animals in each group. The experiment started on 28 July 2009 
and ended on 15 September 2009. 
3.3 Location of experiment and housing 
         The experiment was conducted in the Faculty of Agricultural 
Technology and Fish Sciences at Jebel Awlia. Animal were housed in 
open pens roofed by iron bar and metal about two meters high to 
allow good ventilation. Every experimental unit was provided with 
water and fed separately.           
3.4 Experimental rations 
         Experimental mixture rations were formulated with agro 
industrial byproducts and crop residues. 
          Four rations A, B, C and D were manufactured in central feeds 
factory. The four rations contained groundnut haulms at rates of 0%, 
 7%, 14% and 20% for groups A, D and C, respectively. All feed 
ingredients were mixed very thorough as pellet. 
3.5 Feeding of experimental rations 
          The animals were fed daily separately the assigned diet 
adilibtum at 9: 00 Am for 56 day. 
Table (3.1): Formulation of the ration fed (Calculated)  
Ingredients % A B C D 
Sorghum  (Feterita)  30 30 30 30 
Groundnut haulm  0 20 14 7 
Sorghum straw  20 0 6 13 
Groundnut cake  22 22 22 22 
Wheat bran  10 10 10 10 
Molasses  15 15 15 15 
Limestone 1.5 1.5 1.5 1.5 
Mineral premix 0.5 0.5 0.5 0.5 
Salt 1 1 1 1 
Total 100 100 100 100 
 
3.6 Data records  
3.6.1 Feed intake 
       Feed was offered adilibtum and residual for each pen were 
recorded daily.  
3.6.2 Live weight gain  
         Animal were weighed weekly by using spring balance in the first 
three weeks and box balance till the end of the experiment. The 
animals were fasted over night except for water before weighing to 
reduce the error due to variation in gut full.   
 The average weekly weight gain of each animal and feed 
conversion efficiency was calculated.     
3.7 Statistical analysis   
        All experimental data were analyzed by the simple complete 
randomized design and Duncan Multiple Range Test was used to 
detect difference between means (Snedecor and Cochran, 1980) by 
SPSS program. 
Table (3.2): Chemical analyses of Groundnut Haulms (Determine)  
Percentage (%) Item 
6.27 
93.73 
10.20 
1.16 
11.97 
18.00 
52.4 
Moisture 
Dry matter 
Crude protein 
Ether extract  
Crude fiber  
Ash  
Nitrogen free extract 
100 Total 
 
Table (3.3): Chemical composition of the rations (Determine) 
Ingredients % A B C D 
Moisture 7.1 5.6 6.4 6.7 
Dry matter 92.9 94.1 93.6 93.3 
Crude protein 20.6 23.3 23.1 20.5 
Ether extract  4.9 3.8 3.9 5.6 
Crude fiber 12.1 14.5 16.1 13.8 
Ash 14.1 13.2 13.4 15.1 
Nitrogen free extract  41.2 39.3 37.1 38.3 
Total 100 100 100 100 
 
 
 CHAPTER FOUR 
RESULTS AND DISCUSION 
  
4.1 The proximate analysis of the rations  
        The proximate analysis of the ration fed in this experiment is 
presented in table (3.3). The proximate analysis indicated that the 
ingredients constituting ration B and C showed high in crude protein 
and low in fats. Ration B and C were better than A (control) and, 
while ration A (control) was the lowest in crude protein and crude 
fiber. 
4.2 Feed intake  
  The average daily feed intake is represented in table (4.1). 
Animal fed ration Band D showed high feed intake than rations A 
(control) and C. However, statistical analysis of the feed intake data 
detected significant difference (P<0.05) between dietary treatment 
groups.  
         It is evident from performance data (Table 4.1) that feed intake 
tended to increase significantly (P<0.05) with the increase of 
groundnut Stover dietary levels. This might be due to increased crude 
fiber content of the diet (table 3.3). 
          Table (4.2) shows the effect of dietary treatments on the average 
weekly feed intake.   
         There was non- significant effect on dietary treatments on feed 
intake during first, third and seventh week. 
            Lambs given diet D consumed the highest amount of feed, 
while, those given diet A expressed the lowest average daily feed 
intake in table (4.1).   
   
 
 
 
 
Table (4.1): Total Performance of lambs fed experimental diets 
for 8 weeks 
Item A B C D Level of significant 
Number of animal 3 3 3 3 - 
Feedlot period 56 56 56 56 - 
Initial body weight (kg) 17.6 14.3 16.2 18.5 * 
Final body weight 25.1 29.1 28.3 29.2 * 
Total body weight gain (kg) 7.5 14.8 12.1 10.7 * 
Average daily gain (g) 134 264 216 191 * 
Average daily feed intake 
(Kg/head/day) 0.78 0.83 0.82 0.85 * 
Feed conversion efficiency 5.80 3.10 3.80 5.40 * 
  * Significant (P<0.05).                    
 
 
 
 
 
 
 
 
 
  
 
 
Table (4.2): Effect of varying level of groundnut haulms on 
average weekly feed intake of Sudanese desert 
lambs/gm 
 
Week A B C D SE 
1 3.900 3.633 3.717 3.9767 0.212 
2 4.567 4.517 4.667 4.000 0.284 
3 5.150 5.267 5.283 5.667 0.166 
4 5.267b 5.550ab 5.567ab 6.117a 0.183 
5 5.217 5.483 5.350 5.9 0.217 
6 5.717b 6.200ab 6.350ab 6.683a 0.197 
7 6.467 7.333 7.017 6.950 0.320 
8 7.467b 8.433a 7.900ab 8.133ab 0.219 
 
1.  Values are means of 4 replicates of lambs each.   
2.  a and b: means not sharing common superscript letter are 
significantly different (P<0.05).  
 3.  SEM: Standard error of the means from ANOVA d.f.12.  
 
 
 
 
 
 
 
           Results indicated that there was significant different (P<0.05) 
on feed intake during the fourth, sixth and eighth week. 
    The feed intake on dry matter basis of the rations A, B, C and D 
was lower than that recommended by (N.R.C., 1965) which stated the 
intake of sheep range between 3.3% -4.4% of their live weight. 
           The results from group B and C were in agreement with results 
of Mohamed (1998) who evaluated cotton seed cake, sesame cake, 
groundnut cake and sunflower seed cake as nitrogen sources for 
fattening Sudan desert sheep. 
             Daily feed intakes were 1.12 Kg, 1.09 Kg, 1.09 Kg and 1.11 
Kg respectively. This also in line with Karalazos et al. (1988). They 
studied the growth performance and carcass characteristics of lambs 
fed soybean meal, corn seed and sunflower seed cake. 
3.3 Live weight gain   
         Data for body weight are summarized in table (4.1).  
         Average daily live weight gain was significantly different 
(P<0.05) among the treatment groups. The average daily gain 
increased as groundnut haulms proportion increased in the diet. Group 
B showed the highest daily gain (264g) while group A (control) 
showed the least daily gain (134g). The difference in the initial live 
weight and finally weight, between four groups selected in this 
experiment showed significant difference (P<0.05).  
              The rate of daily live weight gain was significantly different 
(P<0.05). Total body weight gain and the final body weight were also 
significantly different (P<0.05). The results showed that ration (B and 
C) had greater gain than other two groups (A and D).  
 
 
  
 
 
Table (4.3): Effect of varying level of groundnut haulms on 
average body weight on Sudanese desert lambs 
 
Week A B C D SE 
1 1.500 1.000 1.000 1.167 0.264 
2 1.000b 1.000b 1.833a 1.333ab 0.236 
3 1.133 1.333 1.500 1.833 0.319 
4 1.167 2.167 1.667 1.500 0.29 
5 1.033b 2.167a 1.667ab 1.500ab 0.301 
6 1.000b 2.733a 1.833ab 1.900ab 0.278 
7 1.300 2.633 1.833 0.767 0.208 
8 0.800b 2.767a 2.100ab 1.867ab 0.327 
 
1.  Values are means of 4 replicates of lambs each.   
2.  a and b: means not sharing common superscript letter are 
significantly different (P<0.05).  
 3.  SEM: Standard error of the means from ANOVA d.f.12.  
 
 
 
 
 
 
 
 
              There was non-significant effect of dietary treatments in the 
first, third, fifth and seventh week on body weight gain.  
          Throughout the second, fourth, sixth,  and eighths week feeding 
different dietary treatments have significant effect on body weight 
(P<0.05, lambs fed the diet B had the highest body weight gain, where 
as lambs fed on A tended to have the lowest body weight gain.   
          The average of daily gain of Sudan desert lambs in this study 
was superior to that reported in literature by different workers who 
used oil cakes in formulating their diets. El Khidir et al. (1989) 
reported an average daily gain of 121and 117 g/day for desert sheep 
fed molasses urea block plus oil seed cake and concentrate 
respectively. Sulieman (1976) and Allama (1987) reported daily gain 
for Sudan desert sheep of 237 and 215 g/day which was superior to 
that reported in this study. The results obtained agreed with that 
reported by (El Khidir et al, 1988). Who fed three groups of Sudan 
desert lambs with high molasses (%), low molasses and high sorghum 
diets. The mean daily live weight was 161, 196 and 179g respectively.     
           Results obtained were superior to those reported by (Gaili and 
Ali, 1985). They reported average daily gain of Sudan male sheep as 
125g/day when fed on diet containing sorghum 35%,   wheat bran 
15%, cotton seed cake 20%, groundnut hulls 29% and salt1%.  
4.4 Feed conversion efficiency  
              Feed conversion efficiency (F.C.E) is also shown in table 
(4.1). The feed conversion efficiency was significantly different 
(P<0.05) among the treatment groups. However, lambs fed diet B had 
better feed efficiency (3.1) followed by lambs on group C (3.8), group 
D (4.5) and then group A which had the least F.C.E (5.8).  
           Results showed that there was non significant effect of dietary 
treatments on feed conversion ratio during first, third, fourth and fifth 
week (P<0.05).  
             The influence of treatments or feed conversion efficiency was 
significant (P<0.05), in second, sixth, seventh and eighth week. Lambs 
given diet B showed the best performance compared to the other 
groups. 
               (Gaili and Ali, 1985) reported a feed conversion efficiency 
of 5.9 for Sudan desert sheep which were higher than group A and D 
and similar to B and lower than group C. 
           A higher feed conversion efficiency (2.2 – 2.3) was reported by 
(Qrskov et al, 1971) for Scottish-half bred ewes on diet contained 
85%Barely, 13% fish meal and 2% calcium carbonate. Also higher 
feed efficiency values of (3.2-3.0) were reported by (Fraser et al, 
1974), for Suffolk lambs which were offered a diet composed of 80% 
fish meal, 15% lime stone, 4% molasses and 1% mineral and vitamin 
supplement which was superior to that reported in this study. 
         Ration B and C showed an improved efficiency of feed 
utilization than rations A and D, while ration D was intermediate 
between C and A rations.    
4.5 Economic Benefit   
          Lambs fed diets B and C had given the highest live weight gain, 
while, those given diet A expressed the lowest average daily gain in 
table (4.1).   
       The results obtained agreed with those reported by (MFEP, 2000) 
who reported economic value of sheep. 
  
 
 
 
Table (4.4): Effect of varying level of groundnut haulms on Feed 
conversion efficiency 
 
Week A B C D SE 
1 2.917 4.444 4.528 3.506 1.138 
2 5.167a 4.517ab 2.680b 3.411ab 0.599 
3 5.651 4.050 3.861 3.582 1.222 
4 4.793 2.583 3.394 4.887 0.779 
5 7.346 2.565 3.492 4.281 1.84 
6 7.089a 2.278b 3.624ab 3.672ab 1.258 
7 5.338b 2.815b 3.939b 9.867a 1.196 
8 10.935a 3.186b 3.844b 4.889b 1.145 
 
1. Values are means of 4 replicates of lambs each.   
2. a and b and d: means not sharing common superscript letter are 
significantly different (P<0.05).  
 3. SEM: Standard error of the means from ANOVA d.f.12.  
 
 
 
 
 
 
 
           Sheep play important social and economic roles in the economy 
of the country and valuable strategic resource for both local and 
export purposes.  More than 65% of the sheep is of the Sudan desert 
breed.  
Compared with other types, Desert sheep has remarkable 
productive and marketing features, and in recent years, its use as an 
export commodity has increased. Annual off take rate has increased 
from 500.000 heads in 1992/93 to nearly one million in 1998 (MFEP, 
2000).  
         Results showed that returns were very few. This might be due to 
the fact that sorghum grain and groundnut cake were most expensive 
during experimental period. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 CONLUSION AND RECOMMENDATIONS  
 
 
            Crop residues and agro- industrial byproduct can be used, 
as a source of feed for ruminant animals.  
           Many of these can be used as a source of protein and 
minerals for ruminant animals, especially in the dry season when 
the natural pasture and crop residues used are devoid of such 
nutrients.  
          Groundnut haulms moved to be on economic practical 
process which could help in feeding.  
Another alternative would be to use groundnut haulms as livestock    
feed and apply the resulting manure to the field. 
In addition it may quiet effectively be used in Fattening Sudanese 
lambs up to 20%.  
    Ration B was the cheapest in cost and gave the best daily 
gain and feed conversion ratio.        
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 APPENDICES 
Appendix (1) 
Economic values  
   
Item A B C D 
Sorghum (grain)  
Groundnut cake  
Wheat bran  
Molasses  
Limestone   
Mineral Premix   
Salt   
Sorghum Straw  
Groundnut Haulms 
112.5 
82.5 
37.5 
56.5 
5.626 
1.875 
3.75 
_ 
75 
112.5 
82.5 
37.5 
56.5 
5.626 
1.875 
3.75 
22.5 
52.5   
112.5 
82.5 
37.5 
56.5 
5.626 
1.875 
3.75 
48.75 
26.2 
112.5 
82.5 
37.5 
56.5 
5.626 
1.875 
3.75 
75 
- 
Total 375 375 375 375 
Diets manufacture  33.75 33.75 33.75 33.75 
Experimental 
lambs  
225 225 225 225 
Ear tag  4.5 4.5 4.5 4.5 
Ivermectin 3.75 `3.75 3.75 3.75 
Bendazol 3.75 3.75 3.75 3.75 
Oxytetracyclin  20 _ _ _ 
Bloatzol  5 _ _ _ 
Transportation  39.75 39.75 39.75 39.75 
Employments 45 45 45 45 
Total of  inputs 741.25 757.5 7187.15 753.75 
Total  of outputs  750 950 890  
Quotation  8.75 192.5 171.85 166.75 
  
Quotation = Total of outputs - Total of inputs. 
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Appendix (2)  
Effect of varying levels of Groundnut haulms on Feed intake of 
Sudan Desert Lambs 
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Appendix (3)   
Effect of Varying Level of Groundnut haulms on Body Weight of 
Sudan Desert Lambs 
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Appendix (4) 
Effect of Varying Level of Groundnut haulms on Feed Conversion 
Ration of Sudan Desert Lambs 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
  
Appendix (5) 
Sudan Desert Lamb group (A)  
 
  
  
Appendix (6) 
Sudan Desert Lamb group (B) 
  
Appendix (7) 
Sudan Desert Lamb group (C) 
 
    
Appendix (8) 
Sudan Desert Lamb group (D) 
   
 
Appendix (9) 
Experimental Diet A 
 
  
  
  
 
Appendix (10) 
Experimental Diet B 
   
  
Appendix (11) 
Experimental Diet C  
 
  
              
  
Appendix (12) 
Experimental Diet D 
  
    
Appendix (13) 
Groundnut Haulms  
 
 
 
   
Appendix (14) 
Sorghum Straw 
      
Appendix (15) 
Spring Balance  
  
 
 
  
Appendix (16) 
Box balance 
  
   
  
  
Appendix (17) 
Animal weighed 
